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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the manufacture 
of a semiconductor integrated circuit device which has a 
low-resistant diffusion layer resistor and a low-resistant 
contact. 

SOLUTION: A MOSFET On, which has a gate electrode 
6 and source and drain regions consisting of an n- 
semiconductor region 7 and an n+- semiconductor 
region 8, is made on a semiconductor substrate 1 which 
has a field insulating film 2, a p-well 3, and a channel 
stopper 4, and a stacked film where a cobalt film is 
stacked, after stacking of a titanium film has been made, 
and first heat treatment is applied to make a thin 
epitaxial cobalt silicide film on the surfaces of the gate 
electrode 6 and the n+-semiconductor region 8. Next, 
the titanium film and the cobalt film are removed, and 
then a cobalt film is stacked, and second heat treatment 
is applied to make an epitaxial silicide layer 10 which has 
a film thickness of 30-50nm. 
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■Sfcii^xerJ'^v'-V'/t'-^iJl^-^ Hgl 0 a-^co^^yco 
[0 0 62] ^43, 3^N';PhMl 8*3J:t>'^:5'y^l 7 



^TkcoS-^fg^ !^c{i<fii?^^e?«S:fia|^-r -2. ^ 

(i, a^N'/PM^l 8iO]i;f*i5nm<7)%^lC{±*«;7— 8 
nm. 1 0 nm<:7)JS^tCJi;l 4—1 6 nmtt"'i)>I t*^' 

[ 0 0 6 3 ] 1 cOi^HC, VlS^ 

«l«-r•l.^^:^<3V^'7^^)ll 9 (HB^JKII) 2:tft« 

(09) . 3y^-7^^^Sl 9£0ifi«{i, frtefciDait:: 

[0064] <Ji:tI. *^f!|:»«l tC^ftMiffl {.W.1(r>^ 
a) 5:SiL, SfeRJEcOnvNVl-hMl 9Sr^LT, xb" 
^dfi^^/l^i^i;-^-^ KSl 0a±l:xb-:J'4fi/^/l^>-'; 

F^il Ob (|g2xb°:$'df^v'-v;l^>'f HJf ) €: 
mm-h. JCb-rJ'dj.v^yL'vUif^f h'Jii 0{i, xtr? 
dp S^^/Ui/ij-if^f YM\. 0 ai:xK■:5'^>'-v;^i'lJ->^^ 
Hfll ObtT^Six, -?-<0)KJ¥^&3 0 — 5 0nmi: 
•r&^i:**'T^a (010), ;c7)J:^{C. tsfJfeSWT- 

6tJJ:t/n' 4^»ffl«8C0i/-hffi6iSrffiTLs t 

^v!, iE^i 3h<ry^y^^vxkm:\m.\^. ^mmm. 

[0065] m2cOl^3!!USOt^S#ff{±> /St ;t«f , 
600°C, l^i:-r-l.^i:*^T^So Cl^rJi. |a!*<Ox 
bf^^>'-v/l^«ftC0/ii«^<7)Sft3!Pl*f+T'*>'l. 6 5 0 — 7 
OO-C, 5 — 1 O^titSLTMrflA^'^mraT-S)'?, 
fi£*KMrj>-of^ru •yi/>'^^-^x>-:?o-f->{>-hji: 

-^mmmz-th z t t^x-^ ^hcon.mi (omMmizx -> 

Txb-^':3fi^A'7Ui^yiJ--f H«l 0 a*Jj^|^cSix-Cii 
•3, xf^^i^A'yl'i^U^f-f H«l Oa**|g2(7)^Jl!gl 
{c:iD»tl.xe:J'^>'-^/L'i^U-9--f H/Il Obc7)fi£:S<^i; 

^o-cv^s/ca6Tj)0, tfc. isicosisaatctjv^T^ 

ym. \ lifi^^ix.X\^h1^>iM.Wm.ifi^}i'LX\^h 

[0066] mmz. ^wm. i <r>±w.zmmmn 

1 12:ffML. i«ai£07^ N';yi/57^'Bcffij3J;t/^x 
■y^V:/«ffi$rfflv^-C^g7Ll2S:rjBP^«., -et?)^, 

-'<-yi'5fe-Cl««U. i4>»lc075r hUVi/^^ >ffir(*f*3j; 
r/x-yf->'^giflrj2rfflV'>TT/l/S-'>A#^liSr/'N':J'- 

-y^L. iBiiii3^jgfi£-ri.. s-^tc, «^«iiiaisi 
4 ■kvmx.xm i tc^-r^mai3S8^B*>'(5{3r^ 

a^iHSi^iai Hi:TEOSJ:B?^i:S:*«>7 
4 0'C©Kfi0M«l?a«T-KJo$-ti:2. -r i: t:i i I. C VD-S 
tci'?, fi^S^lil4(ir7X-7CVD^l3j:0m 



(8) 



m^W- 10-229052 



[0067] z<7)i 0 ^j:^wsmm^ms.(r>^^A 
aioaSrj^^L-. ^(/itk. m2<m^mi,zj:'o . j^f 

i^^iy^rfl■>'0^-f K« 1 Oh^Z (>lzm^LX . J:f 
^=^r>'-V/Pv-'J-9--f h'«l 0<7)J^SrtJ!3l5SSJT'<im 

HJi 1 0 ^5l^fT'|3|#c7)IUI¥^ff J; ^ fc-m 
ifilJt i: *^'T-^ ^ A^-s 7" 'J •/ S^'V ±J J: t/x V'^' 

[0 0 6 8] tti. HJfl Oa. 

[ 0 0 6 9 ] JjecO^I^, c>-'-h«Si6t5j:U« n^ ^ 

1 oA^^i^^^tfo 10 0 nyot^t^ 5 n/ntnaaj-r& 
[0 0 7 0] ^13. ±.w^i}sj:x/m2ff)mmi>z}5\,^ 

T{±, :^<?)RTA (Rapid Thermal Anneal) SS-fflV^ 

[0 0 7 1 ] ^Jt. *«l5Sc7)}F^H»lT-{i. nMOSFE 
Ti:m^LXmmLr^:il^. pMOSFETtC-OV^Tt-e 

«os«jgs:i2^«set-r&c 1 1- i nmmizmmrt^ ^ t 

[0072] $ /^tC. *S^ifiW?^fil 1 -C{±y- h«fli6 
Bit/n* ^«s:«ttJ8<7)M:^<?)S®tcxe:J'afi^^;U 

mmettzlin* ^^mimm a <r>nixi}^-:}j>,z<r>mm 

[0073] {mm<mm2 ) a 1 1 f4, :^wm^<^ 
^(Dmrnx'Sih^w^m^mcn-miiTnL. m 

11(a) «4T®0, mi ( b ) am 1 {a.) \,zn 

[0074] ^m<mm2<7iimi/mwm^mi. 
h'>xiiX<.mm<7i'^<r>tz»). nMosggicov^x 
[0075] :^m<r>im2<r>^immmmm.\±. 

2, MOSFETQnSr^L, MO S F ETQ n 5-itSjj£ 

thp'^x.ivs^ y-vmm.'S^s. y-vmme. n- 



9 tCOUT t HSfetTjJ^ai 1 1 IHI^T'S) . Ltzif-yX. 

m^<mm 1 1 fflis-r-sffijaem 2 0 tcov^-cc^D^uiBj 

[0 076] y-vmmsisiiifxi* ^^mt&scr^m. 
mi.zmjSL^ixhmmm2o\i. ^(r>mm^zmm^fz 

0~-5 0nm-CS>-l.. 

[0077] n/N'/l-hi/^^y-tf-^ FSrJgB&-rSf^ 

zh^zxn. ^m\izm^±fz\tmAm^^^-r. 
^s(r>mm^-\-^\.zT\fhztifiX'^. ^mi/iimm 

[0 0 78] MOSFETQniiJ;t>'7-i'— yUKSfeig^K 

2«±iii=?g^$ix^«fa*aMfeMi K iBiiai sfcit/ 

[ 0 0 7 9 ] z^mtmmm2<n^in^wMm^ 
acoisit*^^, HI 2~m 5 ^ffli^TiKHB-rs, la 
12-01 5 «i, ^^m<nm<r)mm.<r)mmx-fit^i^ 

tfOT-abO. (a){±^ffill. (b ) {4 (a) (CfcftSb 
-bBFfffiiaSr^-r. 

[0080] ifm^<Di^m2</)^m{/^mm^mm.ffm 

[0081] MOSFETQnc7)Jg^$^i;t¥^f4;a« 

itfo^ffiic3M';uhM2 1 (m4^«iK) ^mmt. $ 
^>ic^'fi:f-:S'i'^2 2 (ms^sn) ^«w-ri. mi 
2) . :lZX\ :3J<)Uhm2Hi. y-h9.m6nj:v^ 
^!^m^mm8tKjBLx>-u-^^ v^irm^^hi, 

[0082] ny\';l^bK2 ljDj;t;fM'fl:^:5'Vll22 

><;PMK2 1<50^^ 1 0—2 0 nm. m.\t'f-9ym2 
2C0Smi 1 Oninh-ri>^t*'T-#S. 
[0 08 3] iJiJtc:. 1 (rllftS!^ (SScoS^ 

a) ?rSSt. y-h«ffi6i3j:V^n+ ¥®*«^80i^ 
ij3yi:3A;i^hM2 1 Sr^^jS^-tirTny^yPhv-Ul^-f 
H2 3 (mii^V-^-! FS) ?r^J«L, *Sje<^3>'AVP 
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hm2 iSrl^f S (El 3) , SScO^SIcoiaJIM 
^Wi, 500*0, l^t-r^:ii:ti^T^?,, :i<r)m§ 
■C<7)rj > h >- 'J -^--f K 2 3 <i . m$miS^&i!)<(Sii&Vfi 

v-'J-y-^ h'04^ffiT-S)S. -eiOffifii^i: LTJi? 0-8 
/irJ/N'/t-hv-K-tf-f h'2 3coMi¥»i, 2 5~4 0 nm^- 
[0 084] *RJEE^0rJy^V^^|K2 lcO^*tC{i, TV 

i i: 1) , g-fbf-rJ' >'IP 2 2 J: 0 h 

i^Ut?-^ K2 3i0aBrc0S'ft^S>'SV^{±®!^t;^c0Jgfi!c*^' 

Tl^l.. L7t*ioT. *XST'S-ft;il*>l>V^{i©'fk/lS: 

[ 0 0 8 5 ] ^i^mn 1 cr>^mi,zm.it^^ 

2A^im:th (1114) . Mfl:-f-^'>')K2 4»i, 

io^^N- y ^mnm-fh a t *^"c-§ , ^<r>mmit i o n 
[ 0 0 8 6 ] ixfc. 1 izmT.m(om!im^ o 

v-'J-9--< ^'**^b^S3>'^';^^i^!J-9--< H 2 3 Sr^^'N'/Uh 
i^'i^y-t-^ h'tc^-fkS-li:. (KffitiUl2 0^JgfiKi-So § 

e>iz. m^t^i!^ym2 4^m^T^ (015) . 
[0087] ■mim4<r)mkmii. fzt un 0 o-c, 
1 ^co^f^^x-n ociti>ix'^. ^<^m&m(7yx 0 

ti^i&mnM2 OcDmn.mil 5-1 7 ■ cmSrW 
S^-rsitA^T^S. i;^.:, m$ixitffiiSt3Ui2 OCT) 
IKWi, 3 0 — 5 0 nmi:-t-S>Ifc«^*T§-S. 

[0088] *xgcom4 (DmnmcDm . zi^fi-y-i^ u 

-y-'f h' 2 3±{c:^-ft;-?-^'>'lK2 4*«iiW^nTl^^3t 

Sik^ i^ym2 4 nvp h y -9--f h 2 3 (Tj^k 
^ <Sffii5tS 2 0 co^ffitclS^kiiJ) ^ V ^JiM-fkSj&i 

hi^'J-^-f h'2 S^^nvN^l-hi-'i/y-tf-f h'35'^>'5r-S<m 
SiB 2 0 iZ^'iti-^'^izi5\,^X'^^mt<m. L . IK 
ffiiiiS2 OtcSEl^*<^tT-?-«Stn;<i*±# <-r-5J^ 
3>''i:;l^hi/-U-9-^ H2 3<50±®tcg^k 

^^'ym2 4tf^mn$tix\^tf^ih. mimmi>zi5\,^x 



[0089] ft^t:, mm(^im 1 1 ^miz. mmm^ 
Jii K mmni 2, iinsi 3fcctt/«Miffii^lll4$• 
ff^« LT12 1 1 iz^-r^iiimmmsimmi)mimm- 
^■hK ztii^<mmimiim.m(7immib^mx'^hfz 

[ 0 0 9 0 ] icoi d ^j:^mmm^m<r>^-)im 

X. '?-cottsg^(6]±-r-s;t*''-r^^. -t^iyib. m^t 
-i-^ym22iix r/miti- ^ym24 ^mm-r^ ^tiz 

i:"?. m3cr)mmi>Zi3\^XWm$>^^^i±mm?:^^^j: 
2 3SrffML. ll4<7)?a5!!«tc:tiV'>-C'e<7)^®lcB!^fc^ 

iy 'J -If ^ h' i}^h^j:hismm 2 0 &?^^-r s ^itt^x-^ 

i^-hffiitSr. <£ffi*JiB2 0*J^V^J^-&C01 OOS^/D 

[ 0 0 9 1 ] sfc. :i^mmwm2<D^:Hmx'\±. m 
mm2oi.z-m^m.t^^\:.ts:\^fzib^ ^<r>^mt)^^ia 

[0 09 2] ±^liiiilfW>2<r>BMmt,zii\^ 

XM. ■^CORTA (Rapid Thermal Anneal) 

i. t ifix'^ hzti±. mmmm 1 1 
mmx'h^. 

[0 093] S3t. y-h«s6t3t{in* ^^mi^mm 

8 coMix*^-:^rtcio;^(^5i® 2 0 t:m^LX tX^^a 

t hmmcr>mm 1 1 mmxh 1. . 

[0094] ^ ^ t;, *||jMscO?e® 2 h t >- 
22. 2 4S:fflv^/iJ^-^S:0ilS^L7:::*v ^'yi/x^>', 

^^jy'T'ymmmmiiZiyu^^ YtK^^-r. 

y -9-^ F coatRo: -y ^y'/ifi^m:^ t mx-htnf 
m{t^9ym2 2. 2 4i,zi^x.xmm^mx'h^. 

[0095] liLh, ^^mmizX '>X^j:^tircmM^^ 

mcrmmcommizm':s^Miiimizmm ttitK ^^^ma 

[0096] 



(10) 



10-229052 



[0097] (1) imX't-':>Mm^^< . fi»Si=5rx 
[0098] ( 2 ) -t-f K^fficOMfl:. K^l:S:R&± 
[0099] ( 3 ) mM&m. ^y-?^ Y^W^^-'ft 

[HI ] *^Bj(7)-^<offl^T'*)l>¥^f*:^|llSSS 
mcO-m^^L. ( a ) {iTMia. ( b > ( a ) tcfc 

[H2 ] 3|s:^Bjo-SIS(S«7)}g®rX)&¥#f*:S«ISISg^ 

m3^^mm-mm.<r>fmx'h^^mw:$mm^ 
mcommjimcD-mi: ^coxmrnz^n t . ( a ) «4tm 

0. ( b ) {± ( a ) tCfcttS b - b irffillT'J)6 „ 

m(7)mm-fim(^-mi:^<r>T.mmzip l , ( a ) (4^® 

0. ( b ) {4 ( a ) iztilfh b - bDrBHT-fe-l. , 

m<^mm:fTmco-m^ ^<r>xmmz^ ( a ) 

0. (b) (i (a) tCfctt'g.b-bifffi0T-S)&, 
[HI 0] *i%BHco-|Qfi^omt'$)S*#«s*W0SS 
^atfOS3i:fra<^-fi«JS: -f-cOXgHRtcS^ ( a ) <4T 
ffiH, (b) J4 (a) tCj3(t-?.b-b|)fffiHTJ>l.. 

[HI 1] ^^m<^m<^mtmmmx'h6^^mi^mmm 

^mm<r>-mt:^l. ( a ) (i^BSI, < b ) < a ) 
fc±5«t-&b-bBrfflH-CS)l.. 

[HI 2] :^^ncr)m<r>mmcr)mmx'$)h^^mwmmm 



0, (a)t4¥ffiH, (b) {4 (a) (Ii3ftSb-blBr 
fflHSrS^'f . 

[H 1 3 ] ^^m<7)f&cr)mm(r>mmx'f)t^'mi'^^m 
^wcomm-:)jmcr>-m?: ^cr,TMmi,z7pi,fz h (nx-h 

(a)t4¥BH, (b) {4 ( a) t^iJJt^Sb-bffif 

[014] ^^m(^f&<rmm(^mmx'hi^mi:mmm 

0, (a){4TB0. (b) (4 (a) tCtJtt?.b-bBr 

ffi0$:^-^o 

[015] ^^Bmm<mm(r)mmx'^h^mimmm 

0. (a)J4¥ffiH. (b) (4 ( a) (CBftSb-bBf 
[?*-^«0iKBfl3 

1 ^mi^mm 

3 P'^x/L- 

7 n- ^mmm 

9 -^-f 

10 Xt°:?^>'-\';U>'ijHf-f Kfl 
10a xt°^'=3f£^-^';Ui^'jH?->f HJi 
10b Xf :J'^S/^';Ui^U1^>f b'a 
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